Epidermal growth factor and transforming growth factor-alpha directly inhibit parietal cell function through a similar mechanism.
Epidermal growth factor (EGF) and transforming growth factor-alpha (TGF-alpha) are naturally occurring peptides which are present throughout the gastrointestinal tract and are capable of inhibiting gastric acid secretion. Although previous studies have suggested that TGF-alpha may serve as an autocrine factor regulating parietal cell function, the cellular mechanisms by which it exerts its inhibitory action have not been fully elucidated. In addition, no systematic comparison has been undertaken of the effects of EGF and TGF-alpha on parietal cell function. The aims of the present studies were to compare the actions of EGF and TGF-alpha on basal and stimulated acid secretion by isolated rabbit parietal cells and to elucidate the intracellular mechanisms by which these growth factors inhibit acid secretion stimulated by agents that activate the adenylate cyclase and cyclic AMP second messenger system. Although EGF and TGF-alpha did not alter basal parietal cell function, they both inhibited histamine-stimulated [14C]aminopyrine accumulation in a identical time- and dose-dependent fashion. The maximal effect of approximately 40% inhibition for histamine-stimulated action was achieved with concentrations of 10(-6) M for both EGF and TGF-alpha. The inhibitory effect of EGF and TGF-alpha appeared to be at the postreceptor level as neither growth factor significantly altered binding of histamine to its receptor (H2) on parietal cells. Consistent with this postulated mechanism of action, both EGF and TGF-alpha dose-dependently inhibited forskolin-stimulated aminopyrine uptake with IC50 similar to those required for inhibiting the stimulatory effect of histamine. Of note, neither growth factor inhibited parietal cell activity stimulated by dibutyryl cyclic AMP.(ABSTRACT TRUNCATED AT 250 WORDS)